Avian B cell development: lessons from transgenic models.
The bursa of Fabricius is critical for the development of B lymphocytes in avian species. Despite considerable advances in our understanding of the molecular mechanisms by which avian antibody diversity is generated, many stages of B-cell development in the bursa and the means by which they are regulated remain unclear. Here we discuss the use of productive chicken retroviral vectors which allow gene transfer in vitro or in vivo as tools to probe the requirements for bursal B-cell development. Expression of a truncated form of bursal cell surface IgM, lacking variable region encoded determinants, is sufficient to promote the initial colonization and clonal expansion of B-cells within the bursa. Expression of this truncated IgM does not, however, protect developing bursal cells against the apoptosis that occurs within the bursa after hatch. Conversely, over-expression of the proto-oncogene bcl-2, following retroviral gene transfer, protects cells against apoptotic cell death but is not sufficient to allow B lineage progression in the absence of sIgM expression. Finally we discuss the use of regulated promoters within the retroviral gene transfer system to show that while bursal cells are susceptible to transformation by the v-rel oncogene in vitro, this oncogene preferentially targets mature peripheral cells in vivo.